INTRODUCTION
In most of the industries, cold working process is used for the production of various components. Cold working of metal and alloys is done below their recrystallization temperature. (1, 3, 4) There a five tube drawing methods: sinking, rod drawing, floating plug drawing, tethered plug drawing, and fixed plug drawing. Choosing the right method or a combination of methods for a particular application requires understanding of the characteristics of each of them.
In the tube drawing, the die angle and bearing length are of essential importance for the finished tube's appearance. The die angle influences the tubing's surface finish-a gentle angle results in a smooth finish, whereas a steep angle results in a rough finish. The bearing length must be long enough to ensure the correct diameter and roundness, but not so long as to increase and mar the surface finish.
The die, most commonly used in tube drawing, is a sintered tungsten carbide insert encased in steel, with a cobalt content of approximately 10 %. Higher cobalt content provides more shock resistance, whereas a lower content provides better wear resistance. The basic tube drawing processes are sinking, rod (mandrel) drawing, and several types of plug drawing. (1, 4, 5) Kim et al. investigated the process parameters related to the tool configuration. They proposed a conventional straight type and terraced type of mandrels to obtain successfully formed shaft without any defect. For both types of mandrel, finite element (FE) analyses of drawing processes were carried out, using the ductile fracture criterion to predict a forming failure. The results are further used to design advanced mandrel shapes (6) .
An analytical procedure based on the upper bound method for the investigation of formation features of the workpieces in dies for extrusion and/or drawing of fin-tubes and fin-bars has been developed by Kiuchi and Jima. Through a series of analyses, the effects of working conditions on shapes and dimensions of manufactured fin-tubes and fin-bars have been consistently clarified. The procedure offers a systematic approach to the design of dies and the pertaining processes (7) .
In cold lubricated extrusion of round tubes, the material properties and surface quality of the extruded products are influenced by the die profile. Streamlined dies induce less redundant work and render desirable distribution of strength. Experiments have been carried employing A12024 as working material. The effects of the process parameters such as area reduction, die length, tubular shape ratio (thickness to outer diameter) and friction condition, etc. on the extrusion power are used to study the metal flow. The theoretical predictions concerning both the extrusion load and metal flow appeared to be in good agreement with the experimental results (8) .
This paper discusses the modeling and simulation of the sink pass using ANSYS. Quarter models of the die and the tube are modeled. The model is meshed using Solid 93 3-D element. Then, it is solved by applying quarter symmetry and boundary conditions.
Sinking
In the tube sinking process, the tube is drawn through a die to reduce the outside and inside diameters. Sinking does not use an internal support, such as mandrel. Theoretically, the wall thickness does not change. However, it may increase or decrease, depending on the die angle and diameter-to-thickness ratio. Multiple sinking operations are generally used for commodity tubing for theе applications such as low-cost lawn furniture (1, 2, 3, 9, 10).
In a sinking process, the typical die angle is 24°, with a relatively long bearing. Wall thickening is caused by a lower angle, whereas higher angles result in the wall thinning. Sinking uses a long bearing to achieve the correct size and optimal roundness, making this process suitable for a final sizing operation. 
FE Simulation using ANSYS
The finite element method is the numerical analysis technique for approximate solutions to the varieties of engineering problems. The finite method is originated as a method of stress analysis. The finite element procedure produces many simultaneous algebraic equations which are generated and solved by using computer. It transforms a physical system having an infinite number of unknown into a finite number of unknowns. ANSYS is a computer software for solving FEM and partial differential equations.
ANSYS can also be used to solve problems involving fluid flow, heat transfer, electromagnetic field, diffusion, and many other phenomena. In this paper, we have used it to predict the deformation and stress fields within solid bodies subjected to external forces. e and tube
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CONCLUSION
From Figs. 10, 11 and 12, it can be seen that the sink pass of round tubes is simulated successfully using ANSYS software. Fig. 11 shows the total displacement of the tube during the sink pass, while Figs. 11 and 12 show the reduction in the diameter during the sinking process. The von Mises stress plot (Fig. 13) shows that the induced stresses are well below the permissible stresses of the steel. Thus the sink pass operation is successfully carried out without material failure. Standard ANSYS has a lot of advanced nonlinear features, solution methods, and convergence tools. It serves as a virtual prototyping tool for such processes. Simulation reduces the modification, redesign and re-analysis time, thus giving greater flexibility to the designers.
In future, the effect of the increase in the land and die angle can also be studied and optimum land and die angle can be obtained using ANSYS. Also, this model can help to simulate sinking process of various grades of steel and with various lubricants.
